The relationship between the bioactivation and detoxification of diazinon and chlorpyrifos, and the inhibition of acetylcholinesterase activity in Chirostoma jordani from three lakes with low to high organophosphate pesticides contamination.
In fish, a number of studies have linked acetylcholinesterase (AChE) inhibition with exposure to organophosphate pesticides (OPs); however, evidence suggests the need to study aspects related to the bioactivation and detoxification of OPs, since their neurotoxicity is dependent on these processes. Thus, the study aim was to examine the relations between chlorpyrifos (CPF) and diazinon (DZN) bioactivation by hepatic CYP450 izoenzymes (CYP 2B6, CYP 2C19, CYP 3A4) and detoxification by aryl esterases and oxonases with brain and muscle AChE activity in Chirostoma jordani from three lakes with low to high OPs contamination in water and sediments. We found two patterns of bioactivation in vitro: (i) in fish from a lake with high CPF pollution, the main isoenzymes involved in this process were CYP 2C19>CYP 2B6>CYP 3A4, and (ii) in fish captured in a lake with a high concentration of DZN, the isoenzymes were CYP 3A4>CYP 2C19>CYP 2B6. Bioactivation is shown in this study to be fundamental in brain and muscle AChE inhibition in vivo. The rate of bioactivation of CPF was lower than for DZN. CPF bioactivation was accompanied by reduced detoxification and higher neurotoxicity, which was inversely dependent on the environmental contamination of CPF. Detoxification was also inversely correlated with environmental contamination by CPF, and was higher with diazoxon than chlorpyrifos-oxon. Oxonases were the most relevant enzymes involved in detoxification. The current findings suggest a series of strategies between the bioactivation and detoxification of OPs that allowed the survival of C. jordani despite of OPs pollution levels.